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Outlines

» Global modeling of penta-BDE

 Climate signals in the temporal trend of
organochlorine pesticides (OCPs) over the
Great Lakes
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Why modeling penta-BDE?

* Phase out in Europe

- Extensively used in North America, especially
in the US among other PBDEs

 Part of penta-BDE (~10%?) found in the
environment arises from the degradation of
deca-BDE

* Undergo long-range atmospheric transport
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Global pente-BDE emissions in 2005

PeBDE Emission in 2005
(Unit: kg/cell)

B 1.000. to 21.000
B 100to 1.000
10to 100
1to 10
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Global gridded PeBDE emissions in 2005 on a 1° latitude by 1° longitude
resolution. Total PeBDE emission in this year was 820 t.
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I
Modeling scenarios - impact on

Canada (2005)

Atmospheric transport model - Canadian

Model for Environmental Transport of
Organochlorine Pesticides (CanMETP)

Scenarios:

Impact of US emissions
Impact of China emissions
Impact of India emissions
Impact of European emissions
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Preliminary results - annual
concentration and verification

LR, ¥ T S R R T o T o R e e R e e e e

Modeled annual averaged daily
air concentration of penta-BDE
(pg m3) in 2005

BDE-99 observation vs modeling at Point Petre (r=0.56)

US EPA ARCHIVE DOCUMENT
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I
Preliminary results - annual

degosition to Canada_

5000

1000
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100

Annual penta-BDE total deposition (dry + wet) (ng m-2 yr-') to Canada
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Preliminary results - monthly total

degosition
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I
Preliminary results - monthly change
in degosition (departure from annual)

Contribution from USA source Contribution from China source
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Normalized monthly change in total deposition to Canada from 4 foreign
sources
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I
Preliminary results - source

contribution to degosition to Canada

Deposition ratio (Western Canada) Deposition ratio (Eastern Canada)
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I
Climate signals in trend of OCPs over
the Great Lakes

Two recent ongoing international efforts
on climate and POPs

* Climate issues in HTAP 2010 POPs
assessment report

« Stockholm Convention Secretariat's review
project for climate and POPs
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I
Temporal trend of OCPs over the
Great Lakes

Regional Mann-Kendall (MK) statistical test for trend of
OCPs in IADN

- Examine statistical significance of OCPs trend

« Remove effect of temporal (serial) correlation to increase
the effective sample size of OCPs time series

* Remove effect of spatial (cross) correlation to reduce
duplication of information at each |IADN site

« Detrend OCPs time series to detect stronger climate
signals
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I
Temporal trend of OCPs over the

',-,_'- Great Lakes-HCB
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Temporal trend of OCPs over the
Great Lakes-significance

o-HCH v-HCH HCB a-endosulfan
Spring
EGH -4.10 -3.38 -2.93 0.67
SBD -4.37 -4.01 -3.29 -0.92
STP -4.28 -3.56 -3.26 1.04
Summer
EGH -3.29 -3.20 -3.02 -1.89
SBD -3.65 -4.10 -3.20 -3.11
STP -4.01 -3.47 -3.56 -2.38

Z statistics in Mann-Kendall test for trend detection of mean air
concentration of a-HCH, y-HCH, HCB and a-endosulfan
(1992-2007). |Z| > 1.96 indicate trend is statistical significance
at 95% level
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Climate signals in OCPs trend -

detrending :
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Computed a-HCH due to degradation (pg/m3)
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Measured a-HCH concentration (pg/m3)

Measure spring air
concentration vs. computed
spring air concentration of a-
HCH at SBD due to
degradation, suggesting
downward trend is driven by
degradation
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After detrending (spring)

Detrended g-HCH Detrended a-HCH

Detrended HCB

3

N
I

—e—EGH

—=—8SBD —a—STP

—e—EGH

—=— SBD —a—STP

v-HCH

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year

L3



I
Climate signals in OCPs trend -
detrendin

—— Detrended concentration
6 —— Normalized concentration anomaly
—— Trend of mean temperature

I

|

a-HCH time series
w
o
Mean temperature trend (C)

Measured and detrended daily a-HCH concentration time series at
SBD from 1992 through 2007, and trend of mean air temperature over
the Great Lakes: link with climate warming?
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I
Climate signals in OCPs trend -

detrending _

3 2
_qé a5l —=—Detrended meana-HCH - 115 Detrended Sprlng (X'HCH
z —+— NAO ndex » time series over the Great
£ S S 1AV PR SV N e Lakes vs North Atlantic
2y lo ¢ Oscillation (NAO)
g " 0.5
S N U GHNNR HCHs vs NAO (r)
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year EGH SBD STP
3 2 a—HCH 0. 56 0. 40 0.43
—=— Detrended a-HCH
251 M\ > _NAOindex .~ - 15 After detrend 0. 61 0. 68 0. 62

—-——-"Trend of NAO index

\ ————Trend of detrended a-HCH

v—HCH 0. 48 0. 50 0.44

After detrend 0.51 0. 55 0. 56

NAO index

Detrended mean a-HCH time
series
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